Active site plasticity of endonuclease V from Salmonella typhimurium.
Base deamination is a major type of DNA damage under nitrosative stress. Endonuclease V initiates repair of deaminated base damage by making a nucleolytic incision one nucleotide away from the 3' side of the lesion. Within the endonuclease V family, the substrate specificities are different from one enzyme to another. In this study, we investigated deamination lesion cleavage activities of endonuclease V from the macrophage-residing pathogen, Salmonella typhimurium. Salmonella endonuclease V exhibits limited turnover on cleavage of deoxyinosine- and xanthosine-containing DNA. Binding analysis indicates that this single-turnover property is caused by tight binding to nicked products. The nicking activity is similar between the double-stranded deoxyinosine- and deoxyxanthosine-containing DNA. Cleavage rates are not affected by bases opposite the deoxyinosine or deoxyxanthosine lesions. The enzyme is also active on single-stranded deoxyinosine- and deoxyxanthosine-containing DNA. Unlike endonuclease V from Thermotoga maritima, Salmonella endonucleae V can only turnover deoxyuridine-containing DNA to a limited extent when substrate is in excess. Binding analysis indicates that Salmonella endonuclease V achieves tight binding to deoxyuridine-containing DNA, a property that distinguishes it from Thermotoga endonuclease V. Cleavage analysis on mismatch-containing DNA also indicates that the active site of Salmonella endonuclease V can accommodate pyrimidine-containing mismatches, resulting in more comparable cleavage of pyrimidine- and purine-containing mismatches. This comprehensive DNA cleavage and binding analysis reveals the plastic nature in the active site of Salmonella endonuclease V, which allows the enzyme to enfold both purine and pyrimidine deaminated lesions or base pair mismatches.